3 adduct ion and its MS/MS spectrum at m/z 769. 5 . The corresponding molecular structures to the assigned letters in the spectra can be seen in Supplementary Table S1 . adduct. For (c) and (d) it was not possible to identify the molecular structure by MS/MS, however, we still believe that this in fact is Cer(d18:1/18:0) in accordance with results of others 1 . The corresponding molecular structures to the assigned letters in the spectra can be seen in Supplementary Table S1 . 
Supplementary

Supplementary Tables
Supplementary Table S1 . PC fragments for the sodium and potassium adduct: MS/MS and MS 3 were carried out on mouse brains to identify the molecular structures of lipid species using DESI on a LTQ XL linear ion trap mass spectrometer (Thermo Scientific, USA) equipped with a custom-built DESI imaging ion source, as previously described 6 .
Supplementary Methods
MS/MS and MS 3 measurements on mouse brains. MS/MS and MS
An m/z value of interest was separated and fragmented by Collision-Induced Dissociation (CID) (MS/MS).
Using the m/z values of the fragments, the molecular structure could be identified. In some cases the most abundant fragment was separated and then fragmented by CID giving further molecular structure information (MS 3 ). For some lipids the spatial localization of their CID fragments were investigated by DESI imaging, which was carried out as described in the method section. 
